Fifty two genotypes were evaluated to find out the genetic variability, character association, and path coefficient for reproductive traits of exotic rice germplasm in experimental field of Bangabandhu Sheikh Mujibur Rahman Agricultural University, Salna, Gazipur during December 2008 to May 2009. The analysis of variance showed significant variation for all the characters indicating wide genetic variability among the genotypes. The highest genotypic variance and phenotypic variance were found for pollen sterility and filled grains per panicle. High heritability and genetic advance were recorded for pollen sterility. Filled grains per panicle, days to 50% flowering, and pollen sterility of different genotypes had a high degree of significant positive association with grain yield per hill. On the basis of genetic parameters, associations and path analysis 52 genotypes might be selected considering the filled grains per panicle only.
INTRODUCTION
Rice is grown predominately in tropical and subtropical countries over a wide range of soil and climatic condition and one of the major and most extensively cultivated cereals of the world. It is predicted that the population in the world will increase continuously from the current 6 to 8 billion in 2030. Facing the challenge of population growth and cropland reduction, it is obvious that the only way to solve this problem is to improve the yield of cereal crops namely, rice, wheat and corn etc. (Yuan and Peng, 2005) . Evaluation and characterization of potential varieties should form an important constituent of collection efforts because of their in-built genetic variability due to several generations of growing and selection by breeders and farmers. However, the utilization of these rice genetic resources had been limited to only adaptable genotypes (Caldo et al., 1996) . As a result, the diversity of these genetic resources is being lost to the need for higher yields and early maturity. However, a successful breeding program will depend on the genetic diversity of a crop for achieving the goals of improving the crop and producing high yielding and better resistant varieties (Padulosi, 1993) . Therefore, there is need to diversify the genetic base of rice varieties and the first step towards this is to evaluate variability of reproductive traits in exotic rice germplasm. There may be a chance of cultivation of exotic rice and can be used in further breeding program in this country, if high production is possible due to presence of a wide range of genetic variability in these exotic rice. The present investigation has been undertaken to study variability, correlation and path coefficient analysis in reproductive traits of exotic rice germplasm.
MATERIALS AND METHODS
The experiment was carried out at the experimental field of Bangabandhu Sheikh Mujibur Rahman Agricultural University, Salna, Gazipur during December, 2008 to May, 2009 using 50 exotic rice genotypes and two variety. The experimental plots were laid out in randomized complete block design (RCBD) with three replications. The plot size was 12.5m x 2.5m. Forty days old seedlings were transplanted with a spacing of 25cm and 20cm between rows and between plants, respectively. The experimental plot was fertilized by applying urea, TSP, MP and Gypsum @180-100-70-60 Kg/ha, respectively. Total TSP, MP and Gypsum were applied at final land preparation. Total urea was applied in three installments, at 15 days after transplanting (DAT), 30 DAT and 50 DAT recommended by BSMRAU (Anon., 1999). Necessary intercultural operation was made during cropping period for proper growth and development of the plants. Irrigation with regular interval was given to maintain 5-7 cm water up to hard dough stage of rice.
Data were collected from 5 hills of each genotype on individual plant basis on days to first flowering (DFF), days to 50% flowering (50%DF), days to harvesting (DH), pollen sterility (PS), spikelet sterility (SS), filled grains per panicle (FGP), grain length (GL), grain breadth (GB) and grain yield per hill (GYH). The statistical analysis for various characters under investigation were done and the analysis of variance for each of the characters was performed by F test and mean values were separated by LSD method. Variability, correlation coefficient and path coefficient analysis was performed (Burton, 1952 , Johnson et al., 1955 and Singh and Chaudhary, 1985 .
RESULTS AND DISCUSSION

Variability in exotic rice genotypes
The extent of variability for any character is very important for the improvement of a crop through breeding. The estimates of Mean sum of squares due to genotypes (MS G ), range, genotypic variation ( 2 g), phenotypic variation ( 2 p ) , genotypic coefficient of variation (GCV), phenotypic coefficient of variation (PCV), heritability (h 2 ) and genetic advance (GA) for different characters have been presented in Table 1 . The highest  2 g was found for pollen sterility (960.086) and the lowest magnitude of  2 g was observed in grain breadth (0.167). The highest  2 p was found for filled grains per panicle (980.866) and the lowest magnitude of  2 p was observed in grain breadth (mm) (0.181). The GCV and PCV were the highest for percent pollen sterility (48.940 and 49.027) followed by spikelet sterility (44.247 and 48.252) and grain yield per hill (g) (28.243 and 30.785) ( Table 1) . High GCV and PCV for pollen sterility, spikelet sterility and grain yield per hill (g) indicated that selection of these traits would be effective. The GCV and PCV were the lowest for days of harvesting (3.246 and 3.333) and days of first flowering (6.637 and 6.735). PCV were slightly higher than GCV in case of all the traits, indicating presence of environmental influence to some degrees in the phenotypic expression of the characters. High GCV and PCV were recorded for pollen sterility, spikelet sterility and grain yield per hill (g), but it was moderate for filled grains per panicle (24.830 and 26.395mm), grain breadth (13.566 and 14.116mm) and grain length (12.743 and 13.164mm). Days to harvesting and days to first flowering exhibited low genotypic as well as phenotypic coefficient of variations in the present study, which may be due to presence of both positive and negative alleles in the population. These results were in conformity with the findings of Pandey and Awasthi (2002) for significant genetic variability among the 21 genotypes for all the yield contributing traits. High heritability was observed in pollen sterility (99.648%), days to 50% flowering (97.968), grain length (93.710 mm), grain breadth (92.364 mm) and in case of days of first flowering (97.113), days of harvesting (94.813) GCV was low with high h 2 . High heritability estimates have been found to be effective in the selection of superior genotypes on the basis of phenotypic performance. High heritability associated with high genetic advance was obtained in pollen sterility. Grain yield per hill, filled grains per panicle and spikelet sterility had moderate heritability with moderate genetic advance. The high heritability estimates along with low genetic advance indicates that nonadditive type of gene action and genotype-environment interaction plays a significant role in the expression of the trait as observed in days to first flowering, days to 50% flowering, days to harvesting, grain length and grain breadth. Pollen sterility had high heritability with high genetic advance along with moderate heritability and moderate genetic advance in grain yield per hill, filled grains per panicle and spikelet sterility made these characters most effective in the selection of exotic rice. Chetia et al. (2000) has reported significant variability for pollen and spikelet sterility and Sadhukhan and Chattopadhyay (2000) has also reported moderate to high GCV and PCV values, Broad sense heritability and genetic gain as percentage of population mean for some yield contributing attributes and grain quality. 
Character association
Character association study among reproductive traits (Table 2) revealed that in most of the cases the genotypic correlation coefficients were higher than the corresponding phenotypic correlation coefficients. Grain yield showed positive and significant association with filled grain per panicle both in genotypic and phenotypic levels ( Table 2 ). Days to first flowering showed significant and positive correlation with days to 50% flowering at both genotypic and phenotypic level. Days to harvesting showed significant positive correlation with days to first flowering and days to 50% flowering at both genotypic and phenotypic level. Grain length showed significant and positive correlation with spikelet sterility and significant negative correlation with filled grains per panicle at both genotypic and phenotypic level.
Filled grains per panicle and grain yield had highly significant and negative association with spikelet sterility (%) at both genotypic and phenotypic level as well as grain breadth showed negative association with grain length at both genotypic and phenotypic level. Filled grains per panicle also showed negative association with spikelet sterility (%). Similar associations in rice were also reported by Ogunbayo et al. (2005) . However, the correlation study revealed that grain yield, days to first flowering, days to 50% flowering, days to harvesting, spikelet sterility (%), filled grain per panicle, grain length and grain breadth were the important characters to be considered in the selection for improvement of exotic rice genotypes.
Path coefficient analysis
Partitioning of genotypic correlation of reproductive traits in exotic genotypes is presented in Table 3 . Path coefficient analysis (Table 3 and Fig. 1) showed that filled grains per panicle had maximum direct effect (0.321) on yield followed by grain length (0.266), pollen sterility (0.143), days to 50% flowering (0.125) and grain breadth (0.057). The lowest direct effect on grain yield was exhibited by days to first flowering and spikelet sterility (0.023). The highest positive indirect effects on grain yield were obtained by days to harvesting (0.106) followed by grain length (0.059), spikelet sterility (0.030) and negative indirect effects on filled grains per panicle (-0.009). Highly significant positive correlation with positive direct effect was observed in filled grains per panicle. So, filled grains per panicle was the only selection trait for these exotic rice genotypes. Among the yield and yield related traits, filled grains per panicle had high direct positive effect on grain yield as reported earlier by Samonte et al. (1998) and Mahto et al. (2003) . The residual effect of the present study was 0.713 indicating 29% of Based on genetic parameters, character association and path analysis filled grains per panicle was the only selection trait for the improvement of 50 exotic genotypes of rice.
